A bacterium with flagella and its swimming pattern.
Bacteria such as E. coli and Salmonella have several helical filaments called flagella, which grow up to around 15 µm from the surface of the cell with a length of about 2 µm. These helical filaments are left-handed and when the flagellar motors at their base rotate in the counterclockwise direction, they form a bundle behind the cell and propel its straight swimming. When the motors momentarily reverse their rotation every few seconds, however, these helical filaments quickly switch their helices into right-handed forms, which makes the bundle fall apart and the cell tumbles to change its direction in the next straight run. The figure shows a typical swimming pattern consisting of runs and tumbles.
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. , 17 . d Corresponding helical forms. Open circle at the top f 0 having zero curvature and negative twist τ 5.6 represents the L-type straight, and the one at the bottom f 11 having zero curvature and positive twist τ 14.2 represents the R-type straight. As the number of the R-type protofilaments in the tube increases, the twist increases almost constantly and the curvature reaches its maximum at f 5 and f 6 , decreases afterwards, and finally becomes zero again at f 11 . The density maps were obtained by helical image reconstruction from electron cryomicrographs at around 10 Å resolution, using the helical symmetries accurately obtained by X-ray fiber diffraction from highly oriented liquid crystalline samples 14 . Scale bar, 100 Å.
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